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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium which is useful in use especially in an 
HDD, whose coercive force is high and also whose 
recording density is high. 

SOLUTION: This magnetic recording medium is provided 
with a nonmagnetic substrate 1, a substrate layer 3 
which is formed on the substrate 1 by a sputtering 
operation and which is composed of an Ni-based 
nonmagnetic material. The recording medium is provided 
with a magnetic layer 4 which is formed on the substrate 
1 by a sputtering operation and which is composed of a 
Co- based magnetic alloy. The magnetic layer 4 is 
constituted of magnetic alloy particles. In addition, 
the magnetic layer is constituted in such a way that a 
nonmagnetic metal element having an action to reduce 
the magnetic interaction between the magnetic alloy 
particles is diffused to the grain boundary between the 
magnetic alloy particles. 
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< tt. 600 x:*?ST'& y , #Rffl£&R^©tfd»^Jn 

[0 0 3 9] *^©m§E^{*©^M{^ 3 

3tf^©W£E©araTJc, -eti-eti.©M©«Hfi)t^MiSLfe 

h^e,, * / # &{C «fc o TJBfiW- &Z.£ftX 

*ne>©*©ia?K^&fleft-r<B©ic-f-^ftK 

*©»&^*lB*?S£^©i^©fefc{ctt. i&ttjf 
*fflfc»K:ttT«S/f ©raffifc^tt y^c^s-&T?^ 
fc©fc, t&fcti, m«Bu34©#^¥6-9 6 4 3 1-Jg- 

4miztmznx^z>&o\z, astR©ii8»sffoTv^fc 

©^^□1r^T'a?ffl$tlTV%Slg5CniTo r rOD^# 
m%B.ttZttz.X, 'J>&<£%1 OmTo r r (1. 3 
Pa) fcU<tt*ftgJLt©i«v*J£&, S6»c»*L<ti« 
Atf2 0~5 0mTorr (2. 7 — 6. 7Pa) gg© 

wnEA&auB-r*. 3©<fce)icas«fcyisv^i:-t 
siticty, BaK#H^*©^?stt3tf^©5gsjt)^< 
^ y, u >ytc j: vmet&tifrt&ftffixx 

KlJ:yt!taSti*-r<3&oT. S^K%K©|gA«:A 
SfCti, ^©TtCCrffiSSSriEg-r^^tfetC, 

c r mmm ^mm^^x &<z.t ^mmx^ y , ^ 

£E*, Witf 2 0-5 OmTo r r ttSIt^Ult' 
[0 0 4 0] «FRfiRfifC^6WE*li.' iAftd««ISA 

is-rs. ^©feft, ^^©ff^ii, i*ie>©*frS:* 

a*«rfcT*a^^S:{lBi-r6i:^"5ii-e©i6&© 
tzMZlt, jlWCJSHR^n-fe^JCfeWSjRinTo r r© 

L£4>fc<£:t)l OmTo r rfflEEASrttffl-rs©*^ 

[0041] j^iz*&mMmm*£*<Dmmt« 

S«3&«^!H4. HI 5 ~H 7 K^WriBBIWra »J X' 
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&&. H5& «H4»©IfiLbfc&»^fcLTCrift 
$CJf £I2ttfc$JT-&£„ EI^©S^3&i« 1 0 IC fcv \ 

t, .H5Ki fcLTtts i o 2 utMirrss/y 3:/«r# 
ttffl a tir y , -?■©©& i ©±fon»c ^-mti i o 

mTo r rRhCDWArjtf^TTy^y^fSDtSJMfct) 
©T*&&#, BW2 0MmOCraB»ji2» B|j£lOO 
nm©NiPT^®3, I)p:2OniD0CoCr Pt (Si 
0 2 ) J&I4J14, JHffl 0 0mn®Crijat»i5. -£LT 

K, *-Ji?:/fi81iBI6©±lcfcfc. BBRLftv^ 7nt 10 

[0 0 4 2] me tt. a^ciin^&JRfifiiWIfcLT 

CrJ8J»f«:«ttfe«|T?&S. ^©8&Cl3«aE#l 0 
{Cfe^T, S^li:LTttSi02l^$:*1-5i/'j3> 

asteWOTstiT^y. *©«ei0±icjiwc. 

tlOmTorr J5*±©flfA r iS7>TH7J**j #f&S£$ 
*Xf-t;©T'&5#, m^2 0^m©Cr^M2, 
1 0 OnmON i PT^®3, BM-2 OnmCDC r j&tfclg 
5, If2Omi0CoCr Pt (SiC>2 ) 
*l/CIJW8nm©:fr-jK>ffi8BR6, tfRtf&tlTV* 20 
5. *-;i?>fi5«K6©±fcl4, BRUfcH 

So 

[004 3] H7ti. S^£±Tlc#»r<*ftfc2®g£ 

jfi^u **i&©5BI4*©imbhc ^raaaswiiLTc 

r ftgfeff £i2W£MT'&5. 0^©i&^fB£i« 1 0 \Z 

®#teMsm:fcy, ■ffflastEi©±»ciiR)ic 

lOmTorr Ri:©ififA r tfXTfXA'y #J?SM£;h< 
fe%>©T?&Sjtf. BW2 0Atm©Cra53BPjf 2» JRI91 30 
0 Onm©N i PT*&J13. ffl$- 1 Onm©T:£©C o C r 
Pt (S102 ) «fflf4-l, |JW2 0iffl©Crja«[ 
Jf5, mmi OniD©±^©CoCrPt (S i O2 ) $5 
14®4-2, ^LTI^8nn)©2i-*>&MBl6, #13 

[0 0 4 4] Se>fC*fe, WtiOlO©® 
KfcWt, *»W©WW«WKftS:««Ufca»t-r-f^ 
?iggfC&£. *^©«fcf^f**SfflBc:j3VVC, ■€■ 40 

©«Btl4«FK:KjfeS4TAv%i:v^%,©©, g^iftfc, & 
»2fctJW«©^&fT3fc©©?f£^ KffifcfltitT^ 

[0 0 4 5] #$8lB©^7^**8»CfcVvt, 
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^©V*5^5fcflBi$:#-r5£i:tfT?£, -£l/T, # 

Xtt^lKSK««a5fe»S:5pJfflUfeGMR/\y K 
;Vl//GMRA7 K*fe#tf) £&3"f£. WCfclBL 

tt£ffl©?K»'\v KJCJtttUTv iB»^y K«I©«ai© 
[0 04 6] 

^$6 5mnu ft&2 Omm&tf/P^O. 6 3 5mmOSiO 
[004 7] DC/RFV^hD^^N^y^ISS (7 

*;urtttiHSPF-4 3 0) fefiSL ^■y^ftfti 

X10-6Torr^Lfet, Ar^fe»Al/T» 
W&Dif7j£1t 5 0 mT o r r (C-^Ufeo «&J£, « 

a«*soow (Dc^y*hn» » jsaireasi. 7 

nm/#(D^f4 : T-^¥2 0nn)©Cr^M^^bfe o ft 
VNT% f^>/^^-^i;«?ftLm 3X10-7 
T o r r lZ$mU $ 5>{CA r $7. U ^S^f© 
^'T.ffi&S OmTo r rtC^pLT, t9Aaij3 0 OW 

(DCvnhn» , 1 lnm/#©&# 

T'IKIICl 0 Onm©N i 3 PT^S$:^Lfc e 51^ 
^, HC^JBET-, iSAS^l 5 0W (REvnhn. 
» , ^H5iS0. 5 4nn/^©*fl:T?BW2 0iiB© 

(Co-7Cr-2 0Pt) go- (Si0 2 ) io«H£ff 
^ -V £#tf*SUCft?ifc L fc^, Ar 
^&^ALTii^F©^BE5: 5 0 mT o r r \Zffi$ 
LT, *2Am*3 0 OW (DCvy^hD» , f&Bgi 
S 1 . 7nn/#©^T'l^ 1 0 Onm©C riiMM^m 

vyXfaZl. OXlO-^TorrCM. A r jjX 
S«AU Jfc«l*©3!/^£ES: 5 0 mT o r r iZffi&l, 

t> t9A«*4oow (Dcy^hn» , tssmm 

0. 2 4nm/^©^#T'lli?8nni©^-^>#^&^ 

mLfec w5izjxLfrz$teMmmz%-fzQmMesm 

[004 8] ±ia©J: "5 (C UTSSt Lfc^fa^^© 
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mm i x?u y bt& j: e> ta&&m*>ti&. w*<m 

6 0 0'C4TSaKS:±#S-frSi:; Cr 
TL^e». Ife^oT, T--;Waatt6 0 0'C5N«T? 

**i^«veai-e»y. m&Lm&m&iimi oo~ 

500 Tcor--;i4as©«ffc«s z. t 4 o o 
So 

mssatsM i kibii&dsnss:* y sg #wr*tt, 

»CCrJt|»iS:*U«5Vvffi3tjAS:|iftv%T» msiZmhtc 

[0 0 4 9] m&Lfrmmmmfo<Dmkh<D7--)\s 

HoSiteifetii, ^#OEI8{c«iiT^n>y h 20 

? * «k e> ^fgj^tt e> tut. be%©*ss*» e>a«¥i- s z: 

i:*tT?£5J:3»C fiSfifcfctt. 3 0 or(DS^*T'«T 

ixiyfcisa^&siiAafc&flSTfe^u 6oo"c*T' 

»f4<fcUTL*e> D bfe^ot, 7- 

-;i4afl3i 6 0 0 ic*»rc?&* 3 1 jttf&lf y , tsjs. 

Vn&m&tlltffil 0 0-5 0 QV,(D7--)\yffim.(Dtif 
fCfc* 3 £ #T*g, 3 0 0 T;a^©iflK©l$K*fcWV > 
ffl&h ZmZZt #T* £ 6. fcfe #fll©#£tC7-- 30 

4 0 0'Ci£^e>t±^^^±©{£T*^L 

mzmtaLTL$.^fcz.£izmmtf2b&£. 

fg£gj|3 

5mm, ftg2 OnmfttW;* 0. 6 3 5dud©S i O 

2 ntf £ y n ymzzmm ^x^mommmm 

SrHBSUfe. 40 
[0 0 5 0] DC/RFv^*hn>*Ay*!£@ (T 
^WTOPF-4 3 0) feJgSU ^-V^fcfel 
X 1 0-6T o r r \Zjm.l>tz&. A r #*££ALT;6fc 
tfiPC^EES: 5 0 mT o r r IZfflZLfr. WffllZ. & 
Affcfo3 0 0W (DCvy*hn» » f&Bg&gl. 7 
nm/®(D&ftxmm 2 0 nm©C r ffiftJI L fc„ * 
Wt% .fl*»Cj||SttL&«. 3X10-7 

TorrKgfJKU $ <MCA r #*£>j£AU 
^K3 0mTorr|:ffl#Lt, tgA«i;3 0 0W 
(DCvn bU» , J«BGSS1. 1 lnn/#©&# 50 
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TKflU 0 0nm©Ni 3 PTiftJI&lSIKLfc. &^T% 
HtKA f £&A LTJWB«f©^£ES: 5 0 mT o r 
rtC^LT, iSlA«i73 0 0W (DCV^hD 
» , #C®8£g 1 . 7 m/SB>CD^fr TBW 2 0 nm© C r 

OmTo r r(C^f LT, $SAttftl 5 0W (RFv?* 
* h P y) , 0 . 5 4 tw/?p(D$k{$Xmm 2 0 

nm© (C o - 7 C r - 2 0 P t ) go- (S i O2 ) 10^ 

--;i4aST*Mfebfe. 'fcftlC *-*>>«|*ftl. OX 
10-6Torrl:m Ar^fefAU £fc«B#© 
5 0 mT o r r fC-^fLT, &Am#4 0 0 W 
(DC-?y%buy) . mmmo. 2Am/®0>&lfr 

x*sm8w<?)i3-#ymm*:j8mi,tz. h6^l& 
zz. ^#©08 \z&m 1 T-^o y h Ltt(D\zim*i 

^f56 5mm, f*tf£2 0mmS.l>'^$ 0. 6 3 5mraCDS i O 

2 H^ss/y3>a^&^UT*«w®asjJ0E«i^ 

[00 5 1] DC/RFT^SD^X/^v^^M (7 
*;W^±»S PF-430) *V>Xftl£ 1 

X 1 0-6T o r r JC^Lfelfe. A r X^ZmALXM 
WfrDifX&Z: 5 0 mT o r r IZ^Ltc, MWlZ, S 

A«*3 00W (DCV^hn» , ffimmi. 7 
m/^p<D^xm»2 0nm©C rS^MSrJ^bfe. ^ 
^^>Ap«g$:-aA5C(z^Lf-^ 3xi o~7 
Torr Ci^tU $ e>(CA r ^^Al, ttMftO 
jjXg.Z3 OmTo r rtC^LT, iSAm^33 0 0W 

(DCV^hD>) , ^ifgl. 1 lnm/#©^# 
t'iSlOOniD0Ni3 PT*®$:^bfe 0 ^V^% 
ffim&CDXX&Z 3 OmTo r rlC^pbT, «A«* 
1 5 0W (RF-7^*hn» , fiHBeSKO. 5 4nm/ 
#©^f*T-^p: lOnm© (Co-7Cr-20Pt) 90 
- (S i 0 2 ) io^l4M?:^bfe„ g|*t»v^T, ^t>* 
A r &*ALTiWWW>35f^BES: 50mTorri: 
G3$LT. i^Am*3 0 0W (DC7^hn» , 
mm. 1 . 7 m/VXD&frXmM 2 0 nm© C r ffiftff-fe 
^Lfe. S&JCK^T, im^©^*XjE5:3 OmTo 
rrtC^fLTs W^tH 5 OW (RFv^hn 
» , fi^^i^O. 5 4 xm/fpay^-xm^ 1 0 nmffl 

(Co-7Cr-20Pt) go- (S i 0 2 ) lO^fflf 

;i/iSMT*ML^ 0 ftftH. ^-v^rtS: 1. 0X10 
-6T o r r iZ&Sm, A r ft* *mA U import* 
JES:5 OmTo r rtC^jfLT, iSASij4 0 0W (D 
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Cv 7% h n » , &mm 0 . 2 4 nm/#£>^#T*J8l 
JfE8nm©#-/tf>&^BI£j&SSL£ 0 07 {C^L£«}:e> 

[00 5 2] 

M$mtlT'& »J , fro o Ti*B B^?M^lg^ 
•5c 

[H2] t^©^i2^^©t)e>io0^i^i-^i® 

0T*&5. 

[03] EI2fC^Lfe^ia^#:0^ftjitCfe^5^ 
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[04] *mi\z&&m^mmmz&vzwmmi 

[0 5 ] *$m\Z J: £&^H$5g£#tf>#3; L V 
■f#r®0T*&.5. 

[06] ^^n^s^iaiiM^cDte) 
[07] *i§B^cj:5^^a^^©$e ) {ct l e)io© 
io [08] M%m\z&&mmmmmzmz>m&3(D7 
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